Technical Report

Advanced batch house technology for float glass — the new plant of
SAINT-GOBAIN GLASS DEUTSCHLAND in Cologne/Porz

Holger Drescher, Zippe Industrieanlagen GmbH, Wertheim (Germany)

In December 1999, Saint-Gobain Glass Deutschland
placed an order with the company Zippe concerning the
turn-key installation of a completely new batch plant for
their Cologne-Porz works. The plant was successfully
commissioned in June 2001 after a preparation and in-
stallation period of nine months.

Planning, construction and engineering have always
been carried out in close contact with Saint-Gobain. By
doing this, innovative ideas of the customer have been
incorporated in the plant design.

The batch plant is installed on a base area of (43 x
13) m? and has a total height of about 37 m. This results
in an enclosed area of 20000 m®. Including the silos
about 1065 t of steel have been used in the plant.

To store 5000 m* of raw materials, 19 steel plate silos
are provided. A storage capacity for the main compo-
nents of minimum 3 days is guaranteed. In addition
there are also four silos for factory cullet.

In total 11 raw material container scales and ad-
ditionally three cullet container scales are installed. Two
circular tray mixers guarantee a continuous batch pro-
duction. The capacity of the batch plant is 800 t/16 h.

The main components for producing batch are pneu-
matically filled into the silos. The pressure air is pro-
duced by four compressors fitted with adsorption dryers.
The use of dried pressure air is necessary to make sure
that a trouble-free material flow in the silo and at the
silo exit is given. In the case of nondried conveying air,
moisture will be carried into the silo and by condensing
on the silo walls moisture spots will be created leading
to jamming and consequently to discharge problems.

Sand and factory cullet are discharged into a feeding
hopper by lorry. The transport to the silos is carried out
mechanically by using vibratory tray feeders, bucket ele-
vators and belt conveyors. Cullet is crushed in the course
of this transport by hammer mills to obtain a required
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Figure 1. Screw conveyors as well as vibratory tray feeders
transport the raw materials into the container scales.

cullet grain size. The transport line is equipped with a
ferrous metal separator and a nonferrous metal detector
to separate metallic contaminations as soon as possible.

More components are filled into the silos by means
of a bag feeding station or a glove box. For protection
of the operating staff it has been necessary to choose a
closed dust-tight design with integrated aspiration.

The main raw materials are extracted from the silos
by means of bin activators and transported into the con-
tainer scales by means of screw conveyors as well as vi-
bratory tray feeders (figure 1).

The container scales are designed to operate safely
and solidly and they are equipped with automatic check
weight systems and well operating air removal. The con-
tainer scales have, depending on the raw material, a
nominal load of 75 up to 3500 kg.

The small component scales, designed as swivelling
pot scales, are filled by means of fine-dosing screw con-
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Figure 2. Dosing screw conveyors feed container scales.

veyors (figure 2). The nominal load is 10 kg. In additon
there is also another pair of scales provided for micro-
components having a nominal load of 200 g. All dosing
screw conveyors are equipped with frequency trans-
formers and quick-acting flaps.

All scales have the required static or weighing pre-
cision of <0.05 %, referred to the nominal total scales
value. The load cells are manufactured and tested in ac-
cordance with the OIML standards.

The important nominal value for operating a batch
plant is the so-called dynamic precision, also called dos-
ing precision, which is defined to be lower than 0.1 %,
referred to the nominal value of the scales. Higher pre-
cisions can be reached.

In general, there is a difference between the so-called
additive (cumulative) weighing and the subtractive
(weighing out) system. In the case of cumulative weigh-
ing the dosing precision depends on the design of the
dosing units which are normally screw conveyors or vi-
bratory tray feeders. Regarding subtractive weighing,
only the dosing system at the exit of the scale hopper is
responsible for the dosing precision.

Frequency controlling units adapt the conveying ca-
pacity of the dosing feeders in both cases in two steps
(fine and coarse dosing) to meet the requirements. With
the installation of quick-acting flaps precise limitation
of volumina of the material to be dosed is possible.

The advantage of the subtractive weighing system is
the defined and raw material independent charging of a
belt conveyor below the scales as well as the increased
dosing precision, for with equal capacity a better design
of the dosing conveyors (for instance smaller screw con-
veyor diameter) is possible. The disadvantage is a bigger
number of scales (one for each raw material), which re-

sults in a larger space requirement and also in higher in-
vestments.

By using tandem screws with one screw having a big-
ger diameter to reach the dosing capacity and one screw
with smaller tube diameter to reach the dosing precision,
higher dosing accuracy can be achieved for additive as
well as subtractive weighing.

The belt conveyor below the scales discharges the
weighed raw materials into one of the two ring tray mix-
ers having a mixing volume of 45001 each. The batch
plant is equipped with two mixers, one of which is used
as a standby unit.

The batch is moistened in the mixer up to 4.5 %,
where the already existing sand moisture is taken into
account. Moisture is detected by microwave moisture de-
tectors, which are installed in the exit tray conveyors of
the sand container scales.

To preheat the batch up to 38°C, steam is charged
into the mixer. The required steam-producing system is
part of the plant. The mixing operation guarantees a
standard deviation of the batch homogeneity = 0.25 %
of the content which can not be dissolved in acid. All
that requires forever a statically precise collection of
batch specimen.

After discharging the mixer, the batch is transported
by means of belt conveyors to the furnace silos. Factory
cullet, weighed in container scales, is dosed in a sand-
wich form on the batch blanket of these belt conveyors.
On the conveying line a magnetic separator as well as a
nonferrous metal detector is installed. The cullet furnace
silo is charged by a shuttle belt conveyor to meet the
requirements of the furnace.

The batch plant, including the batch and cullet trans-
port system, is controlled and surveyed by a modern
electronic programming control unit. A mimic screen
enables a quick inspection view of the status of the batch
plant and, if required, allows manual operation as well.
Modern weighing calculators guarantee an optimum
weighing of the raw materials.

Furthermore, the batch plant is equipped with a
modern visualization system (figure 3). Apart from vis-
ualizing (raw material charging/scales/batch transport),
all relevant process data are collected. There are also in-
stalled two human machine interfaces, a personal com-
puter in the control room of the batch plant and another
one in the central furnace control cabinet.

Besides standard features, such as formula input,
material consumption report and balancing as well as
error logging, also a statistical process control (SPC)
module and a maintenance module are integrated.

The SPC module gives a quick overall view of the
actual stage of dosing and allows statistical evaluations,
such as average values, standard deviations and trendset-
ting, also shown in form of histogramms.

324

Glass Sci. Technol. 75 (2002) No. 6



0832 02.07.2001

Figure 3. Mimic screen shown on monitor.

The maintenance module supplies information about
the operating time of the drives and the stage of main-
tenance and service of all units. The possibility of an
online visualization of the maintenance plan is given.

Other modern highlights of the control systems are:

— material data collection of all supplied raw materials
via a barcode system,;

— an overview of the feeding situation by means of
large visualization screens for lorries carrying raw
materials;

— survey of the raw material feeding (cullet, sand and
pneumatic feeding) as well as of the batch transport
by four video cameras, and

— a teleservice communication module for visualization
and a memory programmable control unit.

As customer support after installation of the plant
we have concluded a teleservice contract with Saint-Go-
bain which assures them of 24-h telephone contact and
which includes also smaller service transactions.

The teleservice is linked via a modem which allows
our staff to log into the electronic control system of the
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plant — only however if required by the customer. By
using this system, updates or modernizations can be in-
corporated, but also failures can be analyzed and cor-
rected.

Furthermore, we have concluded a service contract
with the plant operator. Our maintenance staft regularly
carries out maintenance work during two weeks per
month. Apart from this service, it is the target on both
sides to optimize the maintenance of the batch plant in
such a way that operational safety is given at any time.
Service and maintenance, of course, should not be
carried out for their own sake. Therefore, by regular
meetings and discussions, time consumption and scope
of maintenance will be checked and the maintenance
programme adapted, accordingly.

After having built the batch plants for Euroglas (in
Haldensleben) and Guardian (in Wolfen-Thalheim),
with the Saint-Gobain plant Zippe has succeeded in in-
stalling yet another state-of-the-art batch house for float
glass production in Germany.





